I1. CONTROLLING
An equation, correlating the elastic deflection of a simply supported beam of a circular cross-section, with the applied load and beam's material properties * "and dimensions is being offered here. The contributions due to the bending moment and due to shear stresses are computed and compared. 
where P radius of curvature, by
In the treatment of the bending of beams within the elastic limit, the smallest radius of curvature is 1
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"For most structural members where (1/h) ) 30, the deflection due to shear is less than one-third of a percent. This portion of the deflection becomes a significant part of the total deflection in short, laboratory size, threepoint bending test specimens. Such three-point bending tests are performed in studying the material's fracture toughness and/or in calculating its modulus of elasticity. This report presents similar equations for the evaluation of deflection due to shear, as compared to that due to bending moment, for a symmetrically loaded beam having a uniform solid circular cross-"section.
DISCUSSION AND DERIVATIONS
Castigliano's theorem (ref 2), equating the internal deformation energy with that of the outside work done on the structural member, is being invoked "here. However, since there is no method for directly measuring either the stress distribution or the strain distribution in the interior of the member, one has to resort to some assumptions concerning these distributions. The assumptions made here (for the circular beam) are as follows:
1. We are considering here linear elastic response of the material only, "and as such invoke Hooke's stress-strain relation.
"2. It is being assumed that planes normal to the beam's neutral plane remain planar and normal to that neutral surface at all times.
3.
As a consequence of the above two assumptions, it is being assumed "that the only normal-stress component is in the axial direction and it varies linearly from zero at the neutral surface to its maximum at the outermost fiber (and from zero at the cross-sections over the supports to its maximum where the moment is maximum, which is under the concentrated load). 
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From Figure 1 , / y2z2
The local strain energy, due to shear, is
W2.E.Ro8
or the total shear energy over the whole volume becomes -------------------------------------------------O-------------- . ,.
-------------------------------------
--" 
6-
[ °
